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Analysis strategy
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• Each analysis is further divided into categories that increases sensitivity:

• Different s/b for certain production-mode / decay compositions
• Allows to extract Higgs couplings to different particles
• Assumes standard model acceptances for categories

• Parameter(s) of interest extracted by simultaneous maximal likelihood fit

Datasets and analysis strategy
• Combine ATLAS Higgs measurements from 5 different channels 
• Each analysis is further divided into categories that increases sensitivity: 

→ different s/b and production mode/decay compositions 
→ allows to extract Higgs couplings to different particles 

• Parameter(s) of interest extracted by simultaneous maximal likelihood fit 
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Analysis Categories

Channel Decay Production Tagging
h → γγ - VBF, ", /E T , 2-jet VH.

h → ZZ ∗ 4" VBF, "
h → WW ∗ "ν"ν 0-jet, 1-jet, 2-jet VBF
V (h → bb) Z → νν, W → "ν, Z → "" -

h → ττ (2012) τlepτlep, τlepτhad, τhadτhad Boosted ggh, VBF
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Example: Tagged Categories in h → γγ

Saxon (UPenn) Combined Higgs Measurements May 5, 2014 3 / 18

Example: 
H→γγ categories

channel decay categories L [fb−1]
H → γγ - low/high pTt, VBF, ", Emiss

T 4.8+20.3
H → ZZ∗ 4" ", VBF 4.6+20.3

H → W W ∗ "ν"ν 0, 1, ≥ 2 jets, VBF 4.6+20.3
V H → V bb̄ Z → νν, W → "ν, Z → "" - 4.6+20.3

H → ττ "", "-had, had-had boosted, VBF 20.3

γγ, ZZ, WW,  
bb, τ τ

VBF categories: 
  large fraction of VBF 

low-mjj, ETmiss and 
lepton categories: 
  large fraction of WH
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 The ATLAS experiment
• 100M readout channels

• general purpose detector: 
SM precision measurements to 
searches for new particles

• mostly rare processes interesting
• need very selective & efficient 
realtime event selection
‣ trigger system

Introduction - ATLAS @ LHC
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 The Large Hadron Collider

• collides protons (and / or Pb ions)
• 27km long, 40MHz collision rate

• Run Period I (2010 - 2012):
•  50 ns bunch spacing
• 
• 

• Run Period II (starting 2015):
• 25 ns bunch spacing 
• 
•

Introduction The ATLAS trigger and data acquisition system

The ATLAS experiment at CERN’s Large Hadron Collider

The Large Hadron Collider (LHC)

Collides protons (and/or Pb ions) at
40 MHz in a 27-km tunnel

Run I: 2010-2012:
p
s = 7-8 TeV (pp)

L ⇠ 1033 cm�2s�1

Run II starting in 2015:
p
s for pp: 13-14 TeV

L & 1034 cm�2s�1

The ATLAS experiment

General-purpose detector: from
precision SM measurements to
Higgs and BSM searches

Interested mainly in rare processes
) need to select most interesting
collision events ) trigger system

C. Ohm (CERN) An Upgraded ATLAS Central Trigger for 2015 Oct 10, 2013 4 / 26

p
s = 7� 8TeV (pp)

p
s ' 13TeV (pp)

L  7 · 1033cm�2s�1

L ' 1.6 · 1034cm�2s�1


